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ABSTRACT

Background: Maternal mortality remains a global priority issue, caused mainly by 
pregnancy-related complications that are not managed promptly and appropriately. The 
working area of Panti Public Health Center, Jember Regency, showed high coverage of 
obstetric complications during 2022–2024, 56%, 77%, and 52%. The implementation of 
Birth Preparedness and Complication Readiness (BPCR) is an essential strategy to 
reduce the high incidence of pregnancy complications.
Objectives: This study aimed to analyze the effect of prenatal education on BPCR 
practices among pregnant women in the working area of Panti Public Health Center, 
Jember Regency.
Methods: This quasi-experimental study employed a pre-test and post-test design with 
a control group. The study sample comprised 30 pregnant women in the early third 
trimester, equally distributed between the intervention and control groups, selected 
through simple random sampling. Data were collected using the JHPIEGO 
questionnaire and observation sheets. Data analysis was performed using the chi-
square test, with p-values < 0.05.
Results: Before the prenatal education intervention, BPCR practices in both the 
intervention and control groups showed a similar level of readiness, with no statistically 
significant difference (χ² = 0.000; p = 1.000). After the intervention, the intervention 
group experienced a substantially greater improvement in good BPCR practices, from 
43.3% to 90.0%, compared to the control group, which increased only from 43.3% to 
50.0%. Post-intervention statistical analysis indicated that prenatal education had a 
significant effect on BPCR practices (χ² = 11.429; p = 0.002), with women who received 
prenatal education more likely to achieve good BPCR practices.
Conclusions: Prenatal education significantly improves BPCR practices among 
pregnant women, as evidenced by a significant difference in post-test results. The 
intervention should be implemented continuously through third-trimester maternal 
classes, with particular emphasis on BPCR components that remain suboptimal, 
especially planning for potential blood donors.
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INTRODUCTION

Maternal mortality remains a global 

health problem, with a ratio of 197 per 

100,000 live births and more than 700 

maternal deaths per day in 2023 (1). 

According to the Indonesian Health Profile 

(2023), the Maternal Mortality Ratio 

increased by 25.47% compared to the 

previous year (2). The high rate of maternal 

mortality is primarily attributed to maternal 

complications, which are exacerbated by 

delays in decision-making, access, and 

health care services, commonly referred to 

as the “three delays” (3 delays), including 

delays in deciding to seek health care, 

delays in reaching and identifying health 

care facilities, and delays in receiving timely 

and adequate health care services (3).

The three delays contribute 

substantially to high maternal mortality by 

hindering the timely and appropriate 

management of maternal complications. A 

study by Mislu et al. reported that women 

with low levels of birth preparedness and 

complication readiness had a 2.4-fold 

higher risk of experiencing delays in 

obstetric care (4). The Birth Preparedness 

and Complication Readiness (BPCR) 

strategy is effective in preventing the three 

delays by enhancing women's 

preparedness in financial planning, 

decision-making, and early detection of 

obstetric danger signs (5). Furthermore, 

evidence indicates that women with high 

BPCR practices can manage complications 

in up to 38% of cases, particularly those 

related to financial constraints during 

periods of medication shortages (6).

The Birth Preparedness and 

Complication Readiness (BPCR) approach, 

also known as the Birth Planning and 

Complication Prevention Program in 

Indonesia (P4K), is a strategic intervention 

that promotes healthy reproductive 

behaviors and improves the quality of 

maternal and child health services (7). 

Despite the recognized importance of 

BPCR, prenatal education remains 

inadequately implemented in many low- and 

middle-income countries, particularly in rural 

and resource-limited settings (8,10). The 

implementation of BPCR at the community 

level remains low, with only 30.8% of 

pregnant women reporting positive attitudes 

toward BPCR practices (11,12). Prenatal 

education, as a structured and continuous 

intervention, plays a critical role in 

enhancing birth preparedness and 

complication readiness and in supporting 

efforts to reduce maternal mortality. 

Previous studies have demonstrated that 

prenatal education significantly improves 
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maternal knowledge of obstetric danger 

signs, decision-making capacity, utilization 

of skilled birth attendants, and 

preparedness for delivery and emergencies. 

A study in Nepal reported that BPCR-based 

educational interventions were associated 

with a 46.8% increase in skilled birth 

attendance and improved maternal care-

seeking behavior (13). Furthermore, a study 

in Uganda found that BPCR interventions 

contributed to an 18% reduction in neonatal 

mortality and showed potential to reduce 

28% reduction in maternal mortality in 

developing countries (14). However, 

existing evidence also indicates that the 

effectiveness of prenatal education is highly 

dependent on the delivery method, the 

continuity of counseling, and contextual 

adaptation to local maternal health systems. 

Several studies have reported that prenatal 

education is often delivered passively, 

inconsistently, and without interactive or 

practical components, resulting in 

suboptimal BPCR practices among 

pregnant women (15). In addition, most 

previous studies were conducted in African 

settings and focused primarily on 

observational approaches, while quasi-

experimental evidence evaluating structured 

prenatal education interventions at the 

primary health care level in Indonesia 

remains limited. This highlights the need for 

context-specific evidence to determine 

whether structured prenatal education can 

effectively improve BPCR practices among 

pregnant women in high maternal mortality 

settings such as Jember Regency. Prenatal 

education is delivered through structured 

interventions, including discussions, 

educational materials, and practical 

sessions on birth preparedness, prevention 

of complications, and recognition of 

obstetric danger signs. The implementation 

of prenatal education supports the effective 

adoption of BPCR practices and is 

evaluated using a birth preparedness 

checklist. Findings among the Yoruba ethnic 

group indicate that prenatal education is 

associated with a threefold increase in the 

likelihood of improving pregnant women's 

knowledge and BPCR practices (16). The 

effectiveness of prenatal education is 

further demonstrated by a higher proportion 

of pregnant women in the intervention group 

demonstrating greater understanding of 

BPCR components than those in the control 

group (17).

In 2024, the Maternal Mortality Ratio 

(MMR) in East Java was recorded at 82.56 

per 100,000 live births, with Jember 

Regency reporting the highest MMR at 

111.37 per 100,000 live births (18). Jember 

Regency also experienced a high 

prevalence of maternal complications, 

particularly in the working area of Panti 

Public Health Center, where obstetric 

complication coverage reached 56%, 77%, 

and 52% during the period 2022–2024. 

However, the management of obstetric 

complications during the same period 

remained relatively low, at 33%, 36%, and 

41%, respectively. In addition, the 
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achievement of components of the Birth 

Preparedness and Complication Readiness 

Program among pregnant women in 2024 

reached only 42%, far below the ideal target 

of 100%, indicating the need to optimize 

program implementation (19).

The low achievement of BPCR 

components indicates a serious challenge 

in efforts to prevent complications during 

pregnancy, childbirth, and the postpartum 

period. One potential strategy to address 

this condition is to implement prenatal 

education for pregnant women. In the 

working area of Panti Public Health Center, 

prenatal education has thus far been limited 

to maternal classes, with largely passive 

delivery of BPCR content, primarily through 

the distribution of P4K stickers without 

specific or interactive interventions. 

Additionally, no previous quasi-experimental 

study has specifically evaluated the effects 

of structured prenatal education on BPCR 

practices among pregnant women in rural 

primary health care settings in Jember 

regency, East Java, Indonesia. Therefore, 

this study aimed to analyze the effect of 

prenatal education on Birth Preparedness 

and Complication Readiness (BPCR) 

practices among pregnant women in the 

working area of Panti Public Health Center, 

Jember Regency.

MATERIALS AND METHODS

This study employed a quasi-

experimental design with an analytical 

quantitative approach. The selected quasi-

experimental method was a pre-test and 

post-test design with a control group, as it 

involved both intervention and control 

groups (20). The prenatal education 

intervention, focusing on birth preparedness 

and complication readiness, was delivered 

in three sessions, with research ethics 

observed and recommendations from 

previous studies followed to implement it 

intensively, with a one-week gap between 

the first and second interventions, and so 

on. Participants in the control group 

received antenatal care provided by the 

Panti Public Health Center, including the 

Maternal and Child Health (MCH) 

handbook, and conventional maternal 

classes, which were conducted irregularly 

and primarily consisted of lecture-based 

health education without the structured 

three-session prenatal education curriculum 

or flipchart-assisted interactive learning 

used in the intervention group. The study 

was conducted in the working area of Panti 

Public Health Center, Jember Regency, 

during the research period from November 

2025 to December 2025. The study 

population consisted of all pregnant women 

in the early third trimester, with gestational 

ages ranging from 28 to 32 weeks. The 

sample size was determined using the 

Lemeshow formula for a two-sided test.

Based on the sample calculation 

formula, n is the minimum sample size of 
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the intervention group and the control 

group, Z is the standard deviation value α 1-α/2 

= 1.96 (Z  value at 95% CI, α = 0.05), Z is α 1-β 

the standard deviation value β = 1.28 (Z  at β

90% power), P  is the proportion of the 1

BPCR in previous study (P  = 0.094) based 1

on research by Okafor et al (2024), P  is the 2

proportion of the expected proportion of 

BPCR practices after intervention (P  = 2

0.50) (16). Based on the sample calculation 

results, the minimum sample size for each 

group was 25 respondents. However, to 

avoid sample dropout, the following sample 

correction calculation was performed. 

Therefore, the minimum sample size 

for each group, the intervention group and 

the control group, was 30 respondents. The 

sample for this study was selected at a 1:1 

ratio. Therefore, the sample sizes for the 

intervention and control groups were 30 

respondents each, for a total of 60 pregnant 

women. A two-stage sampling technique 

was applied: village selection via purposive 

cluster sampling, followed by simple 

random sampling within each selected 

village. In the first stage, researchers 

selected two villages from the seven in the 

study area with the highest number of 

pregnant women, using purposive cluster 

sampling. 

Furthermore, in the selected villages, 

respondents were selected using simple 

random sampling until a sample of 30 

pregnant women was obtained. From the 

randomization results, respondent 

characteristics were identified, including 

primipara and multipara status. Although 

both villages were located within the same 

Public Health Center catchment area, 

antenatal education activities were 

organized separately at the village level. 

The intervention sessions were conducted 

only in the intervention village and facilitated 

by the research team. Participants from the 

control village continued to receive 

antenatal care and were not exposed to the 

structured prenatal education intervention 

during the study period. Participants in the 

control village were not invited to attend 

these sessions and did not have access to 

the flipchart-based educational materials 

during the study period. Antenatal care 

activities for the control group were 

conducted independently, in accordance 

with the existing health service schedule.

The independent variable in this study 

was prenatal education, while the 

dependent variable was Birth Preparedness 

and Complication Readiness (BPCR) 

practices. The method used in prenatal 

education uses flip-sheet book media. The 

educational target is early third-trimester 

pregnant women with a gestational age of 

28-32 weeks. The material was delivered by 

the presenters, namely, professional health 

workers in the intervention group, for 45 

minutes, followed by a 15-minute 

discussion. This activity was conducted 3 

times in the study. There are three 

categories of materials: childbirth 

preparation materials, Birth Preparedness 

and Complication Readiness (BPCR), and 
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breathing techniques for childbirth 

preparation. The research instrument used 

in this study was a modified BPCR 

questionnaire. The questionnaire was 

adapted from instruments validated by the 

Johns Hopkins Program for International 

Education in Gynecology and Obstetrics 

(JHPIEGO) from previous research  (21,22). 

Implementation of birth preparation and 

complication readiness included eight 

components, which were: 1) visit the ANC at 

least 6 times during pregnancy; 2) make the 

first ANC visit in the first trimester; 3) plan 

delivery with experts in health facilities 

(midwife, doctor); 4) prepare for childbirth 

costs during pregnancy; 5) prepare the 

transportation to be used when going to the 

place of delivery; 6) prepare prospective 

blood donors for delivery or during 

pregnancy; 7) prepare a birth companion; 8) 

plan the use of birth control or contraception 

after delivery. 

The JHPIEGO BPCR Index was used 

to assess overall birth preparedness. This 

instrument includes both retrospective 

indicators of antenatal care utilization and 

prospective indicators of birth planning. The 

result of BPCR practice was categorized 

into two categories: 1) Good BPCR practice 

if the respondent prepared more than 5 

BPCR components; and 2) Poor BPCR 

practice if the respondent prepared fewer 

than 5 BPCR components  (14,22). Data 

collection was conducted through structured 

interviews, observations, and a review of 

the Maternal and Child Health (MCH) 

handbook.

Data analysis was performed using 

the Chi-Square test, and the effect size was 

assessed using the Phi coefficient to 

determine the magnitude of the effect of 

prenatal education on BPCR practices. 

Furthermore, a reliability test of the BPCR 

instrument was conducted among 30 

pregnant women at the Rambipuji Public 

Health Center in Jember regency, an area 

with similar characteristics. It yielded a 

Cronbach's Alpha value of 0.715, indicating 

that the instrument was reliable and 

appropriate for use in this study. This study 

obtained ethical clearance from the Faculty 

of Dentistry, University of Jember 

(No.3493/UN25.8/KEPK/DL/2025).

RESULTS AND DISCUSSION

The socioeconomic characteristics of 

pregnant women included age, level of 

education, employment status, family 

income, health insurance coverage, and 

receipt of social assistance.
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n % n % n %

<20 years 2 6.7 0 0 2 3.3

20-35 years 25 83.3 28 93.3 53 88.3

>35 years 3 10 2 6.7 3 8.3

No formal education 0 0 0 0 0 0

Elementary school/equivalent 11 36.7 3 10 14 23.3

Junior high school/equivalent 3 10 8 26.7 11 18.3

Senior high school/equivalent 13 43.3 16 53.3 29 48.3

Diploma (D3/D4)/Academic degree 3 10 3 10 6 10

Employed 6 20 2 6.7 8 13.3

Unemployed 24 80 28 93.9 52 86.7

< Minimum wage 20 66.7 18 60 38 63.3

> Minimum wage 10 33.3 12 40 22 36.7

Has health insurance 29 96.7 25 83.3 54 90

Does not have health insurance 1 3.3 5 16.7 6 10

Social assistance recipient 8 26.7 4 13.3 12 20

Non-recipient of social assistance 22 73.3 26 86.7 48 80

Intervention Group Control Group Total
Socioeconomic Characteristics

Age

Level of Education

Employment Status

Family Income

Health Insurance Coverage

Social Assistance Recipient Status

Table 1. Distribution of socioeconomic characteristics of pregnant women in the 
working area of Panti Public Health Center, Jember Regency

The socioeconomic characteristics of 

respondents in both groups were generally 

comparable, particularly regarding maternal 

age, educational level, employment status, 

and family income.  Table 1, Both the 

intervention and control groups were 

predominantly composed of women aged 

20–35 years (83.3% vs. 93.3%). The 

majority of respondents in both groups had 

completed senior high school or equivalent 

education (43.3% vs. 53.3%). Most 

respondents were unemployed (80.0% vs. 

93.3%). A large proportion of respondents 

reported family incomes below the regional 

minimum wage (66.7% vs. 60.0%). 

Regarding health insurance coverage, most 

respondents had health insurance (96.7% 

vs. 83.3%). In addition, the majority of 

respondents were not recipients of social 

assistance (73.3% vs. 86.7%).

The age characteristics of 

respondents in this study indicate that the 

majority of pregnant women were within the 

reproductive age group that is relatively 

safe from the risk of pregnancy 

complications. Most participants were in the 
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reproductive age range of 20–35 years, 

considered the safest period and associated 

with lower maternal and neonatal risks. This 

finding is supported by a previous study, 

which states that the ideal age for 

pregnancy is 20 to 35 years, as 

reproductive organs are fully mature at this 

age and health risks are minimal in this age 

range (23). However, field findings revealed 

the presence of pregnant women classified 

under the “4T” risk categories, including 

being too young (3.3%), having too many 

children (3.3%), and being too old (8.3%). 

This finding is consistent with other studies 

indicating that socio-cultural and religious 

norms in rural communities often shape 

family reproductive patterns, including 

decisions related to maternal age at 

pregnancy and the number of children (24). 

The majority of mothers in both the 

intervention and control groups had 

completed senior high school or equivalent 

education. Maternal educational attainment 

plays a critical role in determining how well 

women understand pregnancy risks and 

care needs. Maternal education may also 

contribute to better understanding and 

acceptance of prenatal education 

messages, particularly regarding danger 

signs and delivery preparedness. Previous 

studies have shown that maternal education 

is positively associated with maternal 

health-seeking behavior, antenatal care 

utilization, and improved pregnancy 

outcomes (25,26). This is supported by the 

findings of Alvarez et al., who emphasize 

that maternal education level significantly 

influences pregnancy and neonatal 

outcomes (27).

Regarding employment status, the 

majority of respondents in both the 

intervention and control groups were 

unemployed. This condition indicates that 

most pregnant women in both groups were 

primarily focused on domestic roles rather 

than formal employment. A study by Debele 

et al. reported that pregnant women 

engaged in physically demanding work had 

a 2.19-fold higher risk of preterm birth and 

low birth weight infants compared to those 

who were not employed (28). In this study, 

most respondents in both the intervention 

and control groups reported family incomes 

below the regional minimum wage. In 

addition, the predominance of low-income 

households among respondents 

underscores the importance of affordable, 

community-based prenatal education 

interventions in resource-limited settings. 

These relatively similar baseline 

socioeconomic conditions between groups 

may strengthen the interpretation that post-

intervention differences in BPCR practices 

were primarily attributable to the prenatal 

education intervention rather than 

socioeconomic disparities (25,26).

This condition may be associated with 

regional wage policies, as stipulated in the 

Decree of the Governor of East Java No. 

100.3.3.1/775/KPTS/013/2024, which 

established the regency/city minimum wage 

in East Java for 2025, indicating that 
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income below the standard may adversely 

affect the economic status of pregnant 

women. Recent international studies have 

consistently shown that low socioeconomic 

status among pregnant women is often 

associated with suboptimal pregnancy 

outcomes, including low birth weight and 

neonatal complications (25).

The study results indicate that a high 

proportion of pregnant women were 

enrolled in health insurance schemes. This 

indicates that most mothers used financial 

protection programs to ensure access to 

health care services during pregnancy. This 

finding is also consistent with government 

regulations, namely Law No. 40 of 2004 

concerning the National Social Security 

System. Furthermore, a study by Shah et al. 

demonstrated that participation in the 

Family Hope Program (Program Keluarga 

Harapan/PKH) increased the likelihood that 

women would deliver with the assistance of 

skilled health personnel and use health care 

facilities, thereby minimizing service costs 

and financial risks associated with childbirth 

(29).

n % n % n %

Nulliparous 5 16.7 16 53.3 21 35

Primiparous 7 23.3 3 10 10 16.7

Multiparous 18 60 12 40 27 45

Grand multiparous 0 0 9 30 2 3.3

Live birth 23 76.7 13 43.3 36 60

Stillbirth 1 3.3 0 0 1 1.7

Miscarriage 1 3.3 1 3.3 2 3.3

No previous pregnancy 5 16.7 16 53.3 21 35

Vaginal delivery 22 73.3 8 26.7 30 50

Cesarean section 3 10 6 20 9 15

No previous pregnancy 5 16.7 16 53.3 21 35

History of obstetric complications 6 20 4 13.3 10 16.7

No history of obstetric complications 19 63.3 10 30.3 29 48.3

No previous pregnancy 5 16.7 16 53.3 21 35

History of Mode of Delivery

Pregnancy History

History of Obstetric Complications

Intervention Group Control Group Total
Obstetric Characteristics

Parity

Table 2. Distribution of obstetric characteristics among pregnant women in the 

working area of Panti Public Health Center, Jember Regency
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The obstetric characteristics of 

respondents demonstrated variation in 

parity and previous pregnancy experiences 

between groups. Table 2 showed that the 

majority of respondents in the intervention 

group were multiparous (60.0%), while the 

control group was predominantly nulliparous 

(53.3%). Regarding pregnancy history, most 

respondents in the intervention group had a 

live birth (76.7%), whereas in the control 

group, the majority had no prior pregnancy 

(53.3%). In terms of mode of delivery, 

vaginal delivery was more common in the 

intervention group (73.3%), while abdominal 

delivery was more frequent in the control 

group (20.0%). Based on obstetric 

complication history, most respondents in 

the intervention group did not experience 

complications (63.3%), whereas 30.3% in 

the control group did.

In the intervention group, most 

participants were multiparous, whereas in 

the control group, most were nulliparous. 

Women with previous childbirth experience 

may possess greater familiarity with 

pregnancy-related risks and maternal health 

services, potentially influencing their 

preparedness behaviors. Previous childbirth 

experience has consistently been 

associated with greater knowledge of 

pregnancy, childbirth, danger signs, and 

preparation for delivery. Women who have 

experienced previous pregnancies generally 

possess better familiarity with health 

services, birth planning, and emergency 

preparedness than first-time mothers. 

Previous evidence suggests that 

multiparous women tend to have greater 

awareness of birth preparedness due to 

prior pregnancy and childbirth experiences 

(15). However, nulliparous women often 

require more intensive educational support 

because of limited prior experience in 

recognizing obstetric danger signs and 

emergency planning. These findings 

emphasize the importance of structured 

prenatal education for both primigravida and 

multiparous mothers to ensure adequate 

BPCR practices regardless of obstetric 

history. A study by Bhattacharya et al. 

reported that only 31% of primigravida 

mothers had adequate knowledge of Birth 

Preparedness and Complication Readiness 

(BPCR). In comparison, the remaining 69% 

had insufficient knowledge, highlighting the 

need for more targeted health education 

(30). Findings by Opus and Okuuny 

indicated that a history of previous 

miscarriage did not increase birth 

preparedness and was even associated 

with a 0.47-fold decrease in readiness, 

suggesting that prior obstetric history should 

be considered in maternal planning and 

educational interventions (15).

The results of the present study 

showed that most pregnant women with a 

history of live birth were categorized as 

highly prepared. Consequently, parity may 

have acted as a confounding factor, partially 

contributing to the higher BPCR scores 

observed after the intervention. Although 

the structured prenatal education program 

Assessing the impact of prenatal education on maternal birth... 449



was designed to improve birth 

preparedness among all participants, the 

magnitude of the intervention effect should 

be interpreted with caution, as prior 

obstetric experience may also influence 

women's readiness for childbirth. Despite 

this baseline imbalance, the observed 

improvement in BPCR among women 

receiving structured prenatal education is 

consistent with previous studies showing 

that interactive antenatal education 

enhances women's preparedness for 

childbirth and obstetric emergencies. 

Therefore, the findings suggest that 

prenatal education contributed to improved 

birth preparedness; however, the exact 

magnitude of its independent effect cannot 

be completely separated from the influence 

of baseline parity differences. These 

findings indicate that most respondents had 

experienced an expected vaginal delivery in 

their previous pregnancies. This result 

differs from a study conducted in 

Banyuwangi Regency in 2024, which 

reported that the majority of mothers 

(62.2%) underwent cesarean section, while 

only 37.8% had an expected vaginal 

delivery, reflecting a high cesarean section 

rate that may be influenced by both clinical 

and non-clinical factors (31).

Most pregnant women in the 

intervention group had no history of 

obstetric complications, whereas in the 

control group, respondents similarly 

reported no history of pregnancy 

complications. According to a study by 

Tolossa et al., women with a previous 

history of postpartum hemorrhage (PPH) 

had approximately a 7.59-fold higher risk of 

experiencing PPH in subsequent 

pregnancies compared to women without a 

history of PPH (32).

Table 3, Before prenatal education, 

most respondents in both the intervention 

and control groups had fewer than six 

antenatal care (ANC) visits (60.0% vs. 

93.3%). However, the majority had attended 

their first ANC visit during the first trimester 

(90.0% vs. 83.3%). Most respondents in 

both groups had planned a skilled birth 

attendant and delivery costs (70.0% vs. 

86.7% and 70.0% vs. 73.3%, respectively). 

However, transportation planning was 

higher in the control group (60.0% vs. 

40.0%), and planning for potential blood 

donors remained low in both groups (10.0% 

vs. 13.3%). Planning for birth companions 

and postpartum contraception was more 

prevalent in the intervention group (90.0% 

and 90.0%) compared to the control group 

(73.3% and 66.7%). Pre-test BPCR 

practices showed similar proportions across 

both groups: inadequate preparedness 

(56.7%) and adequate preparedness 

(43.3%). Before the intervention, most 

pregnant women in both groups 

demonstrated poor BPCR practices, 

particularly in transportation planning and 

the preparation of potential blood donors.  

This condition occurred despite the prior 

implementation of antenatal classes in Panti 

Village and Serut Village.
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However, these activities were 

considered less effective due to irregular 

scheduling and the limited implementation 

of the Birth Planning and Complication 

Prevention Program (P4K), which was 

primarily restricted to the placement of P4K 

stickers without comprehensive content 

delivery. The findings of this study are 

consistent with a survey conducted by 

Salroo et al. in Kashmir, which assessed 

birth preparedness using ten BPCR 

components (33). That study reported that 

nearly half of pregnant women (50.2%) 

were categorized as inadequately prepared. 

According to the Three Delays Model 

proposed by Thaddeus and Maine, 
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n % n % n %

< 6 visits 18 60 28 93.3 46 76.7

> 6 visits 12 40 2 6.7 14 23.3

First trimester 27 90 25 83.3 52 86.7

Second trimester 3 10 5 16.7 8 13.3

Third trimester 0 0 0 0 0 0

Yes 21 70 26 86.7 47 78.3

No 9 30 4 13.3 13 21.7

Yes 21 70 22 73.3 43 71.7

No 9 30 8 26.7 17 28.3

Yes 12 40 18 60 30 50

No 18 60 12 40 30 50

Yes 3 10 4 13.3 7 11.7

No 27 90 26 86.7 53 88.3

Yes 27 90 22 73.3 49 81.7

No 3 10 8 26.7 11 18.3

Yes 27 90 20 66.7 47 78.3

No 3 10 10 33.3 13 21.7

Poor BPCR practice 17 56.7 17 56.7 34 56.7

Good BPCR practice 13 43.3 13 43.3 26 43.3

Planning postpartum contraception

BPCR Practice

Gestational Age at the First ANC Visit

Planning a Skilled Birth Attendant

Planning for Delivery Costs

Planning transportation to the place of delivery

Planning a potential blood donor

Planning a birth companion

Intervention Group Control Group Total
Variable

Components of BPCR

Number of Antenatal Care (ANC) Visits

Table 3. Birth preparedness and complication readiness (BPCR) practices before
prenatal education



inadequate preparedness may contribute to 

delays in seeking, reaching, and receiving 

obstetric care during emergencies (21). The 

low baseline BPCR findings in this study 

may reflect limited exposure to structured 

and interactive maternal education within 

routine antenatal care services. Similar 

findings were reported in India and Ethiopia, 

where insufficient BPCR practices were 

associated with inadequate counseling and 

limited maternal knowledge regarding 

obstetric danger signs (14,23). These 

findings indicate that routine antenatal care 

alone may not sufficiently improve maternal 

preparedness without structured 

educational reinforcement.

Table 4, After prenatal education, 

most respondents in both the intervention 

n % n % n %

< 6 visits 18 60 24 80 42 70

> 6 visits 12 40 6 20 18 30

First trimester 27 90 25 83.3 52 86.7

Second trimester 3 10 5 16.7 8 13.3

Third trimester 0 0 0 0 0 0

Yes 30 100 28 93.3 58 96.7

No 0 0 2 6.7 2 3.3

Yes 29 96.7 24 80 53 88.3

No 1 3.3 6 20 7 11.7

Yes 29 96.7 21 70 50 83.3

No 1 3.3 9 30 10 16.7

Yes 17 56.7 8 26.7 25 41.7

No 13 43.3 22 73.3 35 58.3

Yes 30 100 23 76.7 53 88.3

No 0 0 7 23.3 7 11.7

Yes 29 96.7 20 66.7 49 81.7

No 1 3.3 10 33.3 11 18.3

Poor BPCR practice 3 10 15 50 18 30

Good BPCR practice 27 90 15 50 42 70

Planning transportation to the place of delivery

Planning a potential blood donor

Planning a birth companion

Planning postpartum contraception

BPCR Practice

Planning for Delivery Cost

Planning a Skilled Birth Attendant

Number of Antenatal Care (ANC) Visits

Gestational Age at the First ANC Visit

Intervention Group Control Group Total
Variable

BPCR Components

Table 4. Birth preparedness and complication readiness (BPCR) practices after
prenatal education
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and control groups still had fewer than six 

antenatal care (ANC) visits (60.0% vs. 

80.0%), and the majority had their first ANC 

visit during the first trimester (90.0% vs. 

83.3%) in the control group. All respondents 

in the intervention group had planned a 

skilled birth attendant (100.0% vs. 93.3%). 

Planning for delivery costs and 

transportation to health facilities was higher 

in the intervention group (96.7% vs. 80.0% 

and 96.7% vs. 70.0%, respectively). 

Planning for potential blood donors (56.7% 

vs. 26.7%), birth companions (100.0% vs. 

76.7%), and postpartum contraception 

(96.7% vs. 66.7%) was also more prevalent 

in the intervention group. Overall, post-

intervention BPCR practices were 

predominantly classified as adequate 

preparedness in the intervention group 

(90.0% vs. 50.0%).

Following the intervention, the 

proportion of pregnant women with good 

BPCR practices increased substantially in 

the intervention group. In the post–prenatal 

education phase, BPCR practices among 

pregnant women in the intervention group 

showed that the majority of respondents 

were classified as having adequate 

preparedness. This improvement may be 

attributed to the structured, repeated 

prenatal education sessions, which 

combined lectures, flip-sheet educational 

materials, interactive discussions, and 

practical guidance on emergency 

preparedness. Educational repetition and 

active participation are known to strengthen 

knowledge retention and behavioral 

readiness among pregnant women. 

Compared with conventional maternal 

classes, which are often passive and 

irregular, the intervention in this study 

provided continuous reinforcement of BPCR 

components, including financial planning, 

transportation readiness, and blood donor 

preparation (23).

This finding is consistent with the 

study by Prihatin and Pratiwi, which 

demonstrated that health education 

interventions can improve birth 

preparedness among pregnant women (34). 

Specifically, their study using the “Buharti” 

educational package reported an increase 

in the mean BPCR score from 55.2% at pre-

test to 78.6% at post-test following the 

intervention, thereby supporting the present 

finding that the intervention group exhibited 

better BPCR practices compared to the 

control group. Similar quasi-experimental 

studies conducted in Nigeria demonstrated 

that structured prenatal education 

significantly improved maternal 

preparedness behaviors and increased 

utilization of skilled birth attendance ''(35). 

These findings support behavioral change 

theory, which suggests that repeated 

exposure to health education can improve 

awareness, self-efficacy, and adoption of 

preventive maternal health practices.

Table 5 showed that the statistical test 

results showed a p-value of 1.000, 
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n % n % n %

Poor BPCR practice 17 50 17 50 34 100

Good BPCR practice 13 50 13 50 26 100

Variable

0 1,000

Intervention Group Control Group Total P-value (2-

sided )

Table 5. Birth preparedness and complication readiness practices before
prenatal education

Note: Statistically significant at p < 0.05 (Chi-square test) 

indicating that p > 0.05. This finding 

suggests that there was no statistically 

significant difference between the two 

groups at the pre-intervention (pre-test) 

stage. Baseline measurements were 

conducted to ensure that any differences 

observed after the intervention were 

attributable to the intervention rather than to 

differences in respondents' initial 

characteristics. (36). At baseline, the 

socioeconomic factors and initial knowledge 

levels of respondents in both the 

intervention and control groups were 

relatively comparable.

This indicates that both groups were 

in equivalent initial conditions. Thus, the 

Birth Preparedness and Complication 

Readiness (BPCR) practices observed at 

this stage had not yet been influenced by 

the intervention. The absence of statistically 

significant differences between the 

intervention and control groups at baseline 

indicates that both groups had comparable 

initial BPCR conditions. This baseline 

comparability strengthens the study's 

internal validity (36).

It supports the assumption that post-

intervention changes were more likely 

attributable to prenatal education rather 

than pre-existing differences between 

groups. Nevertheless, maternal 

preparedness may still be influenced by 

broader social and cultural determinants, 

including parity, family support, and 

maternal education. A study by Kadarkar 

and Dhok (2022) also reported that 

maternal characteristics, including age, 

occupation, religion, and parity, were 

significantly associated with mothers' 

awareness of pregnancy danger signs (p < 

0.001) (37). These findings suggest that 

improvements in birth preparedness are 

influenced not only by educational 

interventions but also by social conditions 

and individual characteristics of pregnant 

women.

Table 6 showed that the chi-square 

test results showed a p-value of 0.002 (< 

n % n % n %

Poor BPCR practice 3 16.7 15 83.3 18 100

Good BPCR 

practice
27 64.3 15 35.7 42 100

Variable
Effect 

size

0.43611,429 0.002

Intervention Group Control Group Total P-value 

(2-sided )

Table 6. The effect of birth preparedness and complication readiness practices
after prenatal education

Note: Statistically significant at p < 0.05 (Chi-square test) 
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0.05), indicating a statistically significant 

effect of prenatal education on improving 

BPCR practices among pregnant women. 

The effect size analysis indicated a 

moderate association (Phi coefficient = 

0.436), suggesting that the intervention 

produced a meaningful practical impact on 

maternal preparedness behavior. The 

post–prenatal education findings 

demonstrated a significant difference in 

Birth Preparedness and Complication 

Readiness (BPCR) practices between the 

intervention and control groups.

During field implementation, prenatal 

education was delivered centrally at a single 

location, leaving some pregnant women 

unable to attend all sessions. To address 

potential loss to follow-up, a door-to-door 

approach was implemented to provide 

prenatal education to those who were 

absent. However, non-attendance 

contributed to suboptimal planning across 

the eight BPCR components among some 

participants. In addition, strong sociocultural 

factors within the community, particularly 

patriarchal practices, also influenced the 

implementation of BPCR among pregnant 

women despite having received prenatal 

education. These findings support the 

theoretical framework of Birth Preparedness 

and Complication Readiness, which 

emphasizes that improved maternal 

knowledge and planning can reduce delays 

in seeking and receiving emergency 

obstetric care ''(35). This finding is 

consistent with a study by Chacko et al., 

which reported that husbands' roles and 

decision-making power in birth 

preparedness and complication readiness 

are highly influential, thereby affecting 

BPCR practices among pregnant women 

even after receiving educational 

interventions (38). The findings are 

consistent with previous quasi-experimental 

studies conducted in Ethiopia, which 

reported that structured prenatal education 

improved maternal knowledge, birth 

preparedness behaviors, and utilization of 

skilled birth attendants (39).

A study conducted in Nigeria 

demonstrated that goal-oriented prenatal 

education significantly improved Birth 

Preparedness and Complication Readiness 

(BPCR) practices among pregnant women 

(35). The study showed that following the 

prenatal education intervention, the 

proportion of pregnant women with good 

BPCR practices in the intervention group 

increased significantly compared to the 

control group, accompanied by an increase 

in facility-based deliveries. These findings 

indicate that structured prenatal education 

is effective in enhancing pregnant women's 

knowledge, awareness, and preparedness 

to identify risks and appropriately plan for 

childbirth and the management of 

complications (40). However, unlike many 

previous studies, which primarily used 

cross-sectional designs, the present study 

implemented repeated prenatal education 

sessions, combined with interactive 

discussion and follow-up reinforcement, in a 
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rural Indonesian primary health care setting. 

This approach may explain the substantial 

improvement observed among participants 

in transportation planning, financial 

preparation, postpartum contraception 

planning, and blood donor preparedness. 

Despite the positive findings, several 

sociocultural barriers persisted throughout 

the intervention. Decision-making regarding 

childbirth preparation was still strongly 

influenced by husbands and family 

members, reflecting persistent patriarchal 

norms within the community. Previous 

qualitative studies have similarly 

demonstrated that male involvement and 

household decision-making dynamics 

substantially affect BPCR implementation 

among pregnant women (38). The effect 

size analysis indicated a moderate 

association, indicating that prenatal 

education not only produced statistically 

significant differences but also had a 

meaningful practical impact on BPCR 

practices among pregnant women.

This study has several limitations. 

First, the relatively small sample size may 

limit the generalizability of the findings to 

wider populations. Second, a quasi-

experimental design without full 

randomization would extend the risk of 

selection bias and uncontrolled 

confounding. In this quasi-experimental 

design and field-based participant 

recruitment, parity distribution differed 

between the intervention and control 

groups. The intervention group had a higher 

proportion of multiparous women, whereas 

the control group had a higher proportion of 

nulliparous and primiparous women. Since 

prior childbirth experience is known to 

influence maternal knowledge, confidence, 

health service utilization, and birth 

preparedness, parity may have acted as a 

confounding factor, affecting the observed 

intervention effect. Consequently, the 

estimated effect size of the prenatal 

education program should be interpreted 

cautiously. Third, BPCR practices were 

partly assessed through self-reported 

responses, which may introduce recall and 

social desirability biases, and several 

indicators in the JHPIEGO BPCR index 

reflect retrospective maternal behaviors, 

such as the timing of the first antenatal care 

visit and the cumulative number of antenatal 

visits.

The prenatal education intervention 

was delivered during the third trimester of 

pregnancy; these historical behaviors could 

not be influenced by the intervention. 

Consequently, improvements in the BPCR 

score observed after the intervention mainly 

reflect changes in prospective birth 

preparedness practices, including 

identifying a skilled birth attendant, selecting 

a delivery facility, arranging transportation, 

saving funds for delivery, and identifying a 

potential blood donor. Therefore, the 

intervention is more appropriately 

interpreted as enhancing preparedness for 

future childbirth rather than modifying 

previous antenatal care utilization. In 
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addition, because the intervention and 

control villages were located within the 

same Public Health Center catchment area, 

some degree of informal information 

exchange among participants cannot be 

entirely ruled out. Nevertheless, efforts were 

made to minimize bias through 

standardized intervention procedures, 

repeated educational sessions, and follow-

up monitoring during data collection.

The contribution of this study is quasi-

experimental evidence on the effectiveness 

of structured prenatal education on BPCR 

practices in a rural primary health care 

setting in Indonesia. In contrast to previous 

BPCR studies conducted in African 

countries that used cross-sectional designs, 

this study implemented repeated 

educational sessions, interactive 

discussions, and follow-up approaches. The 

findings therefore provide context-specific 

evidence to strengthen BPCR 

implementation within antenatal care 

programs at community health centers in 

Indonesia, particularly in areas with high 

maternal mortality, such as Jember 

Regency.

CONCLUSION AND RECOMMENDATION

Most pregnant women in the working 

area of Panti Public Health Center, Jember 

Regency, were aged 20–35 years, had a 

senior high school or equivalent educational 

background, were unemployed, had 

household incomes below the Jember 

Regency Minimum Wage, were covered by 

health insurance, and were not recipients of 

social assistance; obstetrically, the majority 

were multiparous, had a history of live birth, 

experienced vaginal delivery, and had no 

previous obstetric complications. Before 

prenatal education, Birth Preparedness and 

Complication Readiness (BPCR) practices 

were generally considered inadequate, 

particularly in planning for potential blood 

donors; however, following the intervention, 

the intervention group showed significant 

improvement in BPCR practices, while no 

meaningful change occurred in the control 

group. Statistical test results confirmed that 

prenatal education was effective in 

enhancing pregnant women's preparedness 

for childbirth and obstetric complications; 

therefore, the implementation of prenatal 

education in third-trimester antenatal 

classes is recommended, with a particular 

emphasis on the Birth Preparedness and 

Complication Readiness (BPCR/P4K), 

especially the planning of potential blood 

donors.
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